r T~»HE present report is strictly limited in scope to j. those methods which provide direct answers to certain problems encountered in soil survey and classification. The first problem concerns the establishment of the parent material. Field evidence is not always adequate, particularly where mixing may have occurred, and even detailed mechanical analyses sometimes fail to show clear relationships. The more advanced the stage of weathering, the greater these difficulties become. Semi-quantitative study of the resistant heavy minerals provides an exceedingly powerful tool, which, so far as the authors know, has never yet failed to give a clear answer. The second problem concerns soil maturity or stage of weathering. Certain minerals which slowly decompose under humid weathering conditions, by their variation in amount throughout the profile, provide a qualitative clue to maturity. This information is furnished in part by the heavy minerals (common hornblende and apatite are well known examples), but most of all by the constituents of the lighter fractions-the micas, feldspars, and quartz.
For many purposes these methods should prove adequate in themselves. They may, however, also be used as essential preliminary steps in the precise quantitative study of processes of soil formation and development. They enable the pedologist to reject soil profiles whose quantitative study would be vitiated by the presence of geological or when combined with accurate mechanical analyses, of depositional differences.
The procedures outlined are tentative, since so far they have only been used on a limited number of soils. The authors would appreciate suggestions for improvements or modifications. They have tried to provide a flexible framework which can be filled in and extended as our experience grows. Since few laboratories have so far undertaken this work some observations on general requirements are perhaps pertinent.
GENERAL REQUIREMENTS
The more important determinations are the identification and the counting of mineral grains under the microscope. Both involve the relatively quick onset of fatigue in the observer, due to eyestrain and to the continual exercise of his critical judgment.
Some mitigation of the latter can be achieved by A series of permanent mounts of miner should be available, together with samples and light fractions of soil separates. With observer can practice before undertaking w fresh samples. Even then, some time must in qualitative identification of the minerals before counts are undertaken. Thus, it is n expected that the soil surveyor, following the field, can, after preparation of his samp them in rapid succession on the stage of th scope and straightway pronounce upon th tionships. Eyestrain can be reduced in a number Binocular eyepieces can be used or the im be projected on a screen. These devices w for ordinary orthoscopic observation, but fo servation of the interference figures of smal grains they are inadequate. However, the in mineral identification is to place more em approximate determinations of the refract and of the birefrigence, both of which em ordinary method of observation. This is not to enter into details of the attributes of petrological microscopes, but it may pe pointed out that the perfection and flexibil substage arrangements are much more i than the size of the stand. A well-ventila room should be provided if at all possible.
In the following account of methods it is that the laboratory is furnished with a pe microscope, a good centrifuge, and faci checking the specific gravities and refractiv of standard liquids used in the separation a fication of mineral grains.
i. SAMPLING It is evident from the purpose of these tions that individual profile sites should be selected by soil surveyors and sampled acc horizons or sub-horizons as the case may Field descriptions should follow the practi soil survey.
PREPARATION OF SAMPLES
The field samples are air dried, crus passed through a 2-mm sieve as is custom paratory to mechanical analysis. After with hydrogen peroxide, a thorough remo
